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Art Unit: 3663 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

Claims 1-4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Perry et al in view of Harter et al. 

Perry et al disclose a chirped (ultrashort) pulse amplification system comprising: 
a pulse stretcher (12) that produces pulse having a duration longer than 100 ps, 300 ps 
or 1 ns; at least one amplifier (14) following the pulse stretcher; and a pulse compressor 
(16) compressing the pulses by a factor greater than 50 or 150. 

The difference between claims 1-3 and Perry et al is that a fiber Bragg grating be 
used as the pulse stretcher (12). 

Harter et al is cited to show that fiber Bragg gratings were known at the time of 
the present application to have been used for pulse stretching in the same type of 
structure disclosed by Perry et al. 

Motivation to use a fiber Bragg grating for element (12) is provided by column 5, 
lines 38-60 of Perry et al. 

The amplifier (14) of Perry et al directly teaches claim 4. 

Claim 6 is taught by element (16) of Perry et al. 
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Claims 5 and 7-9 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 

* 

limitations of the base claim and any intervening claims. 

Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harter et al in view of Zweiback et al. 

Harter et al disclose a chirped pulse amplification system (figure 7) comprising: a 
seed pulse source (input to DCF) producing short optical pulses having an inherent 
spectral bandwidth; a chirped fiber Bragg grating pulse stretcher (720); an amplifier 
(730) following the stretcher; and a compressor (760) for recompressing the stretched 
pulses. 

The difference between Harter et al and the subject matter of claims 1 and 2 is 
the function that the Bragg grating stretcher exhibit a group delay ripple of less than 10 
ps within the spectral bandwidth of the seed pulse source. 

Figure 3D of Zweiback et al is cited to show that group delay ripple is a function 
of how well a fiber Bragg grating is manufactured. Figure 3D also teaches that a group 
delay ripple of less than 10 ps was obtainable in a fiber Bragg grating at the time of the 
present application. 

It would have been obvious to a person of ordinary skill in the art that the use of 
the best possible fiber Bragg grating in the Harter et al invention would have produced 
the best results. The teaching of Zweiback et al shows that this grating would have had 
a group delay ripple less than 1 0 ps. 
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Claims 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stock et al in view of Harter et al. 

Stock et al disclose a device for generating ultra-short pulses comprising: a seed 
pulse source (10) for producing short pulses; a stretcher (10) for stretching the pulses; 
and a section of predominantly polarization maintaining fiber (30, column 7, lines 5 and 

6). 

The difference between claim 15 and Stock et al is that part of the polarization 
maintaining fiber also be an amplifier 

Harter et al teaches that it was beneficial to amplify (730) part of the fiber section 
leading from a pulse stretcher to a pulse compressor in order to improve the output of a 
ultra-short pulse generator. 

It would have been obvious to have applied the teaching of Harter et al to the 
device of Stock et al when seeking torn improve the quality of pulses generated, thus 
producing claim 15. 

Claims 16-19 recite notoriously well known properties of polarization maintaining 
fibers and, as such, would have been suggested by element (30) of Stock et al. 

Claims 20-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perry et al in view of Harter et al. 

Parent claim 3 is rejected for the reasons given in the 35 USC 103 rejection of 
claims 1-4 and 6 set forth above on page 1 of this action. 

Claims 20-23 recite the properties and elements that were notoriously well known 
to the skilled artisan to be part of a cladding pumped amplifier. 
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Harter et al teaches using a cladding pumped amplifier (30a) to amplify pulses in 
a chirped pulse amplification system. 

Column 5, line 63 of Perry et al indicates that alternatives to the regenerative 
amplifier disclosed as the preferred embodiment were acceptable at the time of the 
present application, thus providing for the alternate substitution of the cladding pumped 
amplifier disclosed by Harter et al which was taught as workable in the same 
environment. 

Claim 24 is rejected for the reasons applied to claims 1-4 and 6 in the 35 (JSC 
103 rejection set forth above on page 1 of this action. 

Claims 25-28 recited properties that were notoriously well known to a person of 
ordinary skill in the art to have been a part of a fiber grating compressor at the time of 
the present application. 

The use of a fiber grating compressor is clearly suggested by element (760) of 
Harter et al. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 36 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 29 and 30 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Galvanauskas et al (6, 1 98,568). 
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Figure 5(b) of Galvanauskas et al teach a chirped pulse amplification system 

■ 

comprising: a short pulse seed source (5); a fiber grating pulse stretcher (26); an 
adaptive pulse shaper (27); at least one amplifier (50); and a pulse compressor (40). 

The structure recited above reads on claim 29 and 30. 

Claims 31-38 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perry et 
al in view of Harter et al. 

Claim 39 is rejected for the reasons applied to claims 1-4 and 6 in the 35 USC 
103 rejection set forth above on page 1 of this action. 

Claim 40 is rejected under 35 U.S.C. 102(b) as being anticipated by Harter et al. 

Harter et al teach a chirped pulse amplification system comprising : a non-linearly 
chirped fiber Bragg grating pulse stretcher (720) ; at least one fiber amplifier (710) 
following the stretcher and having a step index profile ; and a pulse compressor (760) 
for compressing the stretched pulses. 

Claims 49 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harter et al. 

- The bulk compressor elements recited by claims 49 and 50 were notoriously well 
known to the skilled artisan to performed the same function as the compressor (760) 
disclosed by Harter et al and, as such, would have been a logical substitution when 
considering cost and availability of parts. 
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Claims 41 and 45-47 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim 48 is rejected under 35 U.S.C. 102(b) as being anticpated by 
Galvanuaskas et al (5,847,863). 

Galvanauskas et al disclose a chirped pulse amplification system (figure 7) 
comprising: a fiber Bragg grating pulse stretcher system including a plurality of fiber 
Bragg gratings (710, 715), each of which is designed to stretch a separate spectral 
component of an input pulse; at least on optical amplifier (OPTICAL AMPLIFIER) 
following the stretcher; and a pulse compressor (705) for compressing and 
reconstructing the stretched pulses by incoherent addition. 

Any inquiry concerning this communication should be directed to Mark Hellner at 
telephone number 703 306 4155. 



Mark Hellner 



Primary Examiner 




